Fifty-one analyses of silicates, oxides, and sulfides from a suite of ultrabasic and basic rocks at Site 334 are presented. The intrusive rocks show rhythmic, cryptic, and phase layering and are closely analogous to the Rhum-layered intrusion. The extrusive rocks are mineralogically similar to the intrusives, but are unlikely to be genetically related to them.
INTRODUCTION
Drilling at Site 334 penetrated ~50 meters of basalts which overlie at least 68 meters of gabbros and peridotites. The basalts are generally aphyric, or sparsely porphyritic containing phenocrysts of olivine, clinopyroxene, and plagioclase. The presence of very coarse grained rocks at shallow depth under the basalts is in itself surprising and significant. The peridotites show well-developed cumulus textures in which olivine and spinel are always cumulus phases, whereas two pyroxenes and plagioclase are cumulus phases only in the gabbros. The present mineral analyses were undertaken to determine if the gabbros and peridotites are the complements of the overlying basalts, i.e., if there is a genetic relationship between the intrusive rocks below and the extrusive rocks above.
All analyses were done by electron microprobe (Cambridge Microscan MK-5) using natural minerals as standards. The raw data were processed using the EMPADR VII correction procceedure of Rucklidge and Gasparrini (1969) . Tables 1-3 and are graphically represented in Figure 1 . In addition, Table 4 contains analyses of chrome spinels from the three peridotite specimens investigated. Also a qualitative petrographical investigation is summarized in Table 5 . Finally, some of thee rocks were briefly studied for their sulfide mineralogy and the following two analyses were made in gabbro 334-21-1, 47-49 In other rocks, the following sulfides were identified but not quantitatively analyzed: 22-2, 61-63 cm;
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pentlandite; 23-1, 127-129 cm; pyrrhotite; 24-3, 112-114 cm; chalcopyrite, pyrite, pentlandite. In many cases the sulfides appear to occur as disseminated blebs enclosed within the primary silicate minerals. (Aumento and Melson, 1974) and the low degree of core recovery, there appear to be at least nine cycles of peridotite-olivine gabbro-gabbro in the plutonic complex of Site 334. A cycle usually begins with peridotite, but in some cases the most basic member may be olivine gabbro. Also, a cycle usually ends with olivinepoor or olivine-free gabbro, but in some cases the cycle ends while the gabbro is still relatively olivine rich. This kind of rhythmic layering is found in several layered basic intrusions from the terrestrial environment (Wager and Brown, 1968) . It remains to be seen what the nature of the cryptic layering is and which terrestrial model most closely applies to the submarine sequence.
DISCUSSION

Within the limitations of the visual core descriptions
In Table 6 the samples are arranged in stratigraphic order and the mineral chemistry is presented in summary form. Samples 22-2, 61-63 cm and 21-1, 47-49 cm are from the same rhythmic unit, and it is apparent that there is normal cryptic variation from the peridotite to the gabbro, i.e., increasing Fs molecule in the pyroxenes. There is also elimination of olivine, presumably through a reaction relationship with the liquid at the 1 atmosphere invariant point, 01 ~ + Opx + + Cpx + + Plag + + Liquid". This reaction is strongly suggested by a careful petrographic examination: among the various episodes of crystallization, there is evidence of intensive replacement, suggested by frequent lobate contacts between olivine relics, pyroxenes, and plagioclase. It is also evident that whereas gabbro 21-1, 47-49 cm is the uppermost gabbro in the sequence, it is not the most differentiated. The most evolved gabbro in terms of its Fs content in the pyroxenes is 23-1, 127-129 cm. A more primitive gabbro, 24-3, 112-114 cm, is found deeper in the sequence.
The reversal in the Fs content of the pyroxenes (and An content of the plagioclase) hints that the nine rhythmic units are not the result of fractional crystallization of a single magma as is the case in the Skaergaard intrusion. Instead, the cyclical variation of rock types and mineral chemistry suggests that this complex has formed in a manner similar to that described for the Rhum-layered intrusion by Brown (1956) . It is believed that these cumulates formed in a magma chamber that acted as a temporary reservoir for magmas en route to the surface. The longer the magma stayed in the reservoir, the more evolved would become both the cumulate pile and the erupted basalt. There is no compelling mineralogical evidence to prove or disprove a genetic link between the basalts and the underlying intrusives. The basalts are more erratic in their mineral chemistry principally because most phenocrysts in the basalts suggest that, if there is a genetic link, these basalts were erupted from the magma chamber at a stage of evolution between gabbros of the types 24-3, 112-114 cm and 21-1, 47-49 cm. However, more convincing evidence exists against the idea that there is any genetic relationship between the intrusives and extrusives at Site 334. First, the close spatial relationship between the two groups makes unlikely the notion that the coarse-grained intrusives could be in situ cumulates from the same magmas that gave rise to the basalts. Secondly, the numerous breccia zones noted in the core logs, plus the cataclastic textures in the gabbros, suggest that these cumulates were tectonically emplaced. The greater the degree of displacement this type of deformation represents, the less likely it is that the intrusives and extrusives are genetically related. Among the breccias, the mysterious nannofossil chalk matrix could tentatively be explained by a process of "oblique diapirism" of ultramafic lenses being serpentinized. The degree of serpentinization of olivine is a direct function of the amount of olivine in these rocks (i.e., a dunitic layer is totally serpentinized, and an olivine-poor gabbro has fresh olivine). If serpentinization occurred with an increase of volume, it could result in a dislocation of the layered sequence, across an oblique serpentinization front (Loubat, 1973) . Lenses of brecciated serpentinites would eventually reach very superficial levels of the oceanic floor (Figure 2 ).
CONCLUSIONS
The conclusions listed below are tentative because of the gaps in the core record and because of the limited mineral data. 1) The sequence of nine rhythmic units in the intrusive rocks at Site 334 appears to be the product of a Rhum, rather than a Skaergaard, type of fractional crystallization.
LEGEND
2) Cryptic variation is present in the uppermost intrusive unit, and it probably exists in each of the rhythmic units. A detailed study of the phase chemistry of each rhythmic unit is suggested in order that the full record of evolution may be understood.
3) There is phase layering in many of the units; olivine and chrome spinel are frequently observed at the bottom, but not the top, of individual rhythmic units. This phase layering is attributed to reaction relationships in a fractionating magma rather than settling of dense crystals in rhythmic units developed by "turbidity currents" in the magma chamber.
4) The mineral chemistry alone is not sufficient to establish or disprove a genetic link between the basalts and the underlying intrusives. 5) A genetic link between intrusives and extrusives is unlikely because of the close spatial association of the rocks and because of the deformation of the intrusives suggesting that they have been tectonically emplaced. 
